Essential hypertension is widely accepted as a psychosomatic disorder, but evidence for this is limited. In relation to psychogenic factors and blood pressure, the study of personality traits has been disappointing. For example, work in America has been preoccupied with relating blood pressure level to such traits as repressed hostility (Saul 1939) or subnormal assertiveness (Saslow et al. 1950) . In this country Sainsbury (1960) showed that patients attending a hypertensive clinic were more neurotic than control patients but Robinson (1962) , studying a random sample drawn from a defined population, found no correlation between neuroticism and blood pressure level.
Turning to work on emotional state and blood pressure, although it is well established that anxiety is accompanied by a transient rise in blood pressure, the crucial point is whether prolonged emotional states such as anxiety lead to an irreversible increase. Stress cannot be applied experimentally to a human subject for a lengthy period in an attempt to produce pathological and irreversible changes, but Graham (1945) , using a situation in World War II, made important observations. Studying soldiers exposed to desert warfare for over two years, hg measured their blood pressure at least a month after moving to a rest area. He found unexpectedly that almost a third of his group had a diastolic pressure of over 100 mmHg.
In the present work, carried out with Dr Peter Sainsbury, the problem of the effects of prolonged emotional disturbances on blood pressure has been approached in a different way. We selected patients with a history of depressive illness, calculated the amount of illness they suffered and related this to their blood pressure level when recovered.
It was predicted: (1) That the blood pressure of depressed patients on recovery would correlate positively with the total duration and number of spells of their illness. (2) That these patients would have higher systolic and diastolic pressures when ill than a normal population of similar age and sex. (3) That patients' blood pressures during their illness would correlate positively with either severity of depression or accompanying anxiety and agitation.
The results of an initial investigation of 25 patients supported these hypotheses (Heine et al. 1969 ), but in view of the limitations imposed by small numbers, possible observer bias and short period of follow up, the present larger investigation was planned.
Method
All patients referred to the Graylingwell Hospital psychiatric services with a primary depressive illness as defined in the Medical Research Council trial of treatment of depressive illness (1965), and aged 35-64 years, were placed on a depressive register. To be included, the patient's illness had to be of such severity that admission to hospital and treatment with ECT was recommended. Patients were excluded if the depression was secondary to other psychiatric disorder, if there were clinical signs of heart failure or moderate to high proteinuria. The diagnosis was made independently by the research psychiatrist and the clinician in charge. Following admission, the clinical characteristics of the illness were systematically recorded on the Hamilton Depression Rating Scale (Hamilton 1960 ), on anxiety and agitation scales, and the clinical history of the patient and his family were completed. After discharge, patients were followed up until they recovered. Criteria for recovery were: that patients had returned to their premorbid mental state and resumed their normal occupations and duties; that on the Hamilton scale they scored less than 10; and that they had been discharged as recovered from outpatient follow up by the clinician in charge at least two months previously.
The final assessment was made at home or in outpatients, and the patient's current mental state was measured by myself on the Hamilton scale and on the anxiety and agitation scale. Blood pressure was taken after the patient had been lying down for fifteen minutes, taking three consecutive readings at two-minute intervals to the nearest 5 mmHg on a standard sphygmomanometer. These measurements were made by an assistant who was unaware of the patient's history or any prior blood pressure readings.
The amount of depressive illness in each patient was assessed by counting the number of spells of illness requiring psychiatric treatment and by totalling the periods of inpatient stay required in each spell of illness. As both measures were skewed in distribution, the raw scores of spells were transformed by the function /x +0 5, and of duration by taking the log (Bartlett 1947) . Correlations between variables were tested by the product-moment method (Chambers 1958 ).
Patients on the depressive register were followed up until 40 subjects met the criteria for recovery. This group comprised 15 men with a mean age of 53-3 years, range 38-65; and 25 women with a mean age of 54 4 years, range 38-65. The average period of follow up after discharge from hospital was 12 months and, for discharge from outpatients, 10 months.
Hospital staff were used to provide 40 controls, stratified for age and sex with the depressive group; their blood pressures were recorded as for the depressives.
Results
The principal hypothesis was that the blood pressure of patients on recovery would correlate with the amount of depressive illness previously experienced. Table 1 shows a correlation matrix for recovered blood pressure, age, number of spells of illness and total duration of illness for the whole group of40 subjects. Sex is not included, as the mean systolic and diastolic pressures of men and women did not differ significantly. We see that systolic but not diastolic pressures correlate significantly (P<0-01) with the number of spells of illness but not with duration. However, the systolic (but not the diastolic) pressure correlates significantly with age, a finding in keeping with clinical experience, and the correlation between spells of illness and age was 0-25. When the effect of age and sex is removed by using a partial correlation technique (Chambers 1958) the correlation between systolic pressure and spells remains significant (r=0-35, P<0 05).
Whereas spells of illness correlate significantly with recovered systolic blood pressure, duration of illness does not. This is contrary to our findings in the earlier study with 25 subjects, where both measures of amount of illness correlated highly with each other and with recovered systolic and diastolic blood pressure (Heine et al. 1969) . A probable explanation is that the period of stay in hospital is a poor measure of total duration of illness; stay is determined by social rather than clinical considerations; moreover, depression is often treated through the outpatient department even when ECT is recommended. Blood pressure after recovery was correlated with the period between the first depressive illness and the most recent follow up, but the result was not significant. The finding that diastolic pressure no longer correlates with spells of illness will require further study.
The second hypothesis was that the blood pressure of our patients when ill would be higher than that of a control group without a history of depressive illness. When the two groups, which were matched for age and sex, height and weight, were compared, both systolic and diastolic pressures of the patients (mean 147/90 mmHg) were higher than those of the controls (mean 137/84 mm Hg) and the difference was significant (P <0 05). As expected, the blood pressure of the recovered patients was also significantly higher than that of the control group.
Our third postulate, that blood pressure when ill would relate to either severity of depression or degree of anxiety and agitation, was examined Section ofPsychiatry in detail in our first study with 25 patients. Hamilton depressive scores showed no correlation with blood pressure but anxiety-agitation scores, summed on three occasions over the first week of admission, correlated significantly (P<0 05).
Effect of Other Variables
To see whether factors other than age, sex, or amount of depressive illness affected blood pressure, the 40 patients were divided into hypertensive and normotensive groups on the basis of their blood pressure after recovery, and compared for other variables. The clinical criteria of hypertension used were those laid down by the Beaconsfield Conference (Doyle 1960) , namely a systolic pressure of 160 mmHg or over, or a diastolic pressure of 95 mmHg or over; 22 patients were hypertensive and 18 normotensive.
First, genetic factors were considered (Table  2 ). These were assessed by asking patients and informants for a specific history in parents of hypertension, coronary thrombosis, heart attack, stroke and mental illness requiring psychiatric treatment. The two parental groups showed similar proportions of a history of cardioor cerebro-vascular disease: 10 (23%) parents in the hypertensive and 7 (19%) parents in the normotensive group. Comparable figures for mental illness were 6 (14%) and one (3%) respectively. This suggests that the hypertensive group was not affected by a gene dominant for hypertension. Secondly, the differences between the groups in length of time between illness and final assessment were measured. The mean time from discharge as an inpatient and as an outpatient to final assessment was longer for the hypertensive group (14-0 and 1-6 months) than for the normotensive group (10-8 and 9 3 months); these differences were not significant.
Thirdly, the use of drugs with a hypotensive effect did not explain the difference between the two groups. Three of the hypertensive group were taking tricyclic antidepressants (for prophylactic reasons), 5 were taking minor tranquillizers or sedatives, whereas 4 of the normotensives were taking sedatives.
The amount of ECT received when ill was irrelevant, for we found that the hypotensive effect of ECT lasted for only two to three weeks. Table 3 Hypertensive and normotensive groups of depressed patients compared on mean values of age, Hamilton depression ratings, anxiety-agitation ratings, spells of and duration of depressive illness experienced The clinical characteristics of the illness (Table 3) as measured by the Hamilton and anxiety-agitation scores were similar and not significantly different for the two groups, and it would appear that the hypertensive-depressive is not a separate clinical entity. However, the significant difference between values when ill and when recovered is evidence that patients were emotionally disturbed and improved with treatment.
Another explanation for the association found between raised systolic blood pressure and depressive illness is that hypertension itself predisposes to depressive illness. The data suggest this is unlikely. The mean age of onset for the first illness was 40 years for both hypertensive and normotensive groups; moreover, 8 of the hypertensives and 6 of the normotensives had had their first illness before the age of 35 years, at which age hypertension would be unlikely to have declared itself.
Records of patients' blood pressures at an earlier stage of their illnesses were also examined. In 7 patients now classified as hypertensive the blood pressure had been recorded in the hospital notes when they were admitted several years before; their number of previous illnesses ranged 38 from 6 to 15 spells. Six of these 7 patients would not have been classified on their earlier level of blood pressure as hypertensive, using our present criteria. These findings indicate that in this study the raised blood pressure as such did not predispose to depressive illness.
In summary, a group of 40 patients showed a relationship between systolic blood pressure when well and amount of depressive illness previously experienced; this finding was not accounted for by age, sex, differences in genetic factors, period of follow up, in drug effects or clinical characteristics of the illness. Their mean blood pressure before treatment was higher than in matched controls, and was related to anxiety and agitation characterizing the illness. Allowing for duration of illness, we would expect that anxious patients would show a fall in blood pressure with remission of their symptoms. In the earlier study (Heine et al. 1969 ) the 25 patients were regrouped into those showing a fall in diastolic pressure with recovery and those showing an increase. The two groups, containing 15 and 9 patients respectively, were well matched for age, depression score, treatment and amount of illness. On admission, the group showing a fall was significantly more anxious and agitated than that showing an increase. Not all patients with depressive illness showed an increase in pressure when ill and a fall with recovery. Those patients who had already developed raised levels of pressure showed little or no fall, and with the passage of time levels continued to increase. Further, in certain patients, and we have noted this in some who were clinically retarded, there was a fall in pressure with onset of the depressive illness, and a rise with recovery. This explains, in part, the finding that the mean blood pressure on recovery of the whole group was higher than when ill.
Today it is widely agreed that the cause of hypertension is multifactorial. It is reasonable to conclude from our observations that repeated spells of depressive illness, when characterized by marked anxiety and agitation, are accompanied by repeated increases of blood pressure and, as Pickering (1955) has suggested, that repeated exposure to stimuli that increase blood pressure may well lead to a maintained increase. Such a view is attractive, but we need to seek an explanation in terms of disturbed physiology. It is known that depressive illness is accompanied by neurohormonal changes within the body, and anxiety by changes in central neurophysiological function. Effects of anxiety on the arousal, autonomic and hypothalamic-hypophyseal systems are described relating to changes in the peripheral circulation. Whether repeated disturbances of function in these systems can lead to pathological changes resulting in a sustained hypertension requires study by the neurophysiologist and the biochemist.
